ABSTRACT -In this paper we explore the relationship between regional distributions of surface archaeological remains and long term landscape features in the semi-arid southern Wimmera region of Victoria. We conclude that both point and linear water sources concentrate settlement at particular points in the landscape ('sites'). However, at a regional level, the nature and distribution of water resources also infl uences the character of the background scatter.
INTRODUCTION
In 1977, Sylvia Hallam argued for a new line of attack for Australian archaeology that she termed 'topographic archaeology'. This approach drew upon the long British tradition of landscape studies in both archaeology and geography. It focussed on detailed regional investigation of long term dynamic socio-demographic, economic and cognitive relationships between human populations and ecosystems. Her own study of the Perth metropolitan area, begun in the early 1970s, exemplifi ed the two key strands of her approach. The fi rst was a meticulous investigation of the structure of the regional archaeological record through detailed site recording and analysis of archaeological site distribution, with careful correction for factors such as visibility and survey coverage. The second strand was the establishment of an 'ethnographic baseline', through the detailed investigation of historical sources.
Sylvia was a passionate advocate of detailed regional studies which she explicitly contrasted with continent-wide models. Rather, she focused on understanding dynamic relations between human populations and the ecosystem of which they are an active component, comprising sociodemographic, economic and cognitive aspects of the 'linkage of landed groups and peopled landscape ' (1977: 175) . This approach strongly influenced the archaeological work done by many of her students (e.g. Anderson 1984; Bird 1985; Ferguson 1985; Brown 1987; Schwede 1990; Smith 1993) . In Sylvia's own work in the Perth Archaeological Survey Transect, with meticulous fi eld recording enriched by comprehensive analysis of the available historical sources, she showed long term continuity in how occupation of the Swan Coastal Plain was structured around wetlands rather than the littoral (Hallam 1987) . This was an example of how continent-wide models (in this case, coastal colonisation) could be tested at the local and regional scale through detailed analysis of the structure of the archaeological record.
The Perth Archaeological Survey Transect was a tour de force of recording and analysing thousands of surface artefacts. The pace of development in the Perth metropolitan area since the 1970s means that the database generated can never now be replicated. But it was deeply unfashionable at the time. Most Australian archaeologists then gave priority to excavation of deep occupation sites with long sequences, rather than tackling the challenges posed by surface scatters. Its long-term approach also differed from short-term surveys aimed at addressing specifi c questions of land use, especially those associated with development (McBryde 1986: 19-20) .
The study of surface artefacts at a regional scale -those 'horrid little bits of stone' (Hallam 1977: 169) 
-remains largely unfashionable in
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Australian archaeology. While it is the primary concern of much archaeology in the public sector, it has received relatively little research effort. The problems of establishing chronology and the sheer scale of time and effort involved in fi eld recording required to produce meaningful results have largely deterred Australian archaeologists from taking up Sylvia's challenge. This is, however, not the case in other archaeological regions (e.g. Haselgrove et al. 1985; Shennan 1985; Ebert 1992; Rossignol and Wandsnider 1992) and, in Australia, the Western New South Wales Archaeological Project has demonstrated the value of investigating the distribution of surface artefacts and features within their geomorphological context (e.g. Holdaway et al. 1998; Doelman et al. 2001; Doelman 2005; Holdaway et al. 2005 ).
Most surface surveys in Australia are conducted in the context of management of cultural heritage t h reatened by development. T h is i mpl ies constraints of time and resources, and militates against the development of robust sampling strategies. The usefulness of the site concept has been widely questioned in archaeology, particularly for hunter-gatherer societies (e.g. Thomas 1975; Foley 1981; Dunnell and Dancey 1983; Ebert 1992) . It is widely observed that many landscapes have a continuous 'background scatter' of artefacts. Nevertheless, the practical requirement of state heritage agencies in Australia that the 'site' is the main unit of recording for registration purposes, coupled with the constraints of the development agenda, mean that it is commonly difficult to examine alternative ways of recording and analysing surface artefacts, including non-site approaches. Consequently, in the 21st century, it is still the case that most fi eld archaeology in Australia concentrates on recording and conserving ubiquitous surface scatters of stone artefacts. Hence they remain poorly understood and have generally contributed little to our understanding of Indigenous archaeology (Holdaway et al. 1998: 1) . One might go so far as to say that surface scatters are understood more by what archaeologists think they mean, than by what practitioners can demonstrate through the application of archaeological methods. This paper explores regional archaeological structure in the Wimmera region of western Victoria. The data come from a major survey conducted in 1990 as part of the Victoria Archaeological Survey's State-wide Aboriginal Site Survey program. This program aimed to undertake baseline survey and assessment of cultural resources in specifi c areas and to provide training for local Aboriginal community members in site survey and management (Rhoads 1992; Rhoads and Bird 2000: 1) . The south-west Wimmera Project also attempted to explore how alternative approaches, including non-site data, could be effectively integrated into a regional-scale survey program. The robust fi eldwork strategy employed sought to balance the resource limitations common to most cultural heritage management archaeology with systematic sampling at a regional scale.
BACKGROUND
The south-west Wimmera Project was conducted among the sand plains west and north of the Glenelg River (Figure 1) 
FIGURE 1
South-west Victoria, showing the study area.
generally dry with winter rainfall. Most of the landscape seen today formed in ancient times and consists of hardened sand ridges with chains of lakes and swamps in the low areas between them (Bowler and Magee 1978; Land Conservation Council 1979 Jenkin et al. 1988) . The study area also included the Wimmera River and rugged outliers of Gariwerd (the Grampians).
The region has three main vegetation formations (Land Conservation Council 1985) . The dominant vegetation community is open woodland of gum, box and buloke with a grassy understorey occurring mainly on clay plains. Brown stringybark woodland is found on poorer sandy soils and has a scrubby rather than a grassy understorey. This is the least productive environment. River red gum occurs as open woodland and open forest and is particularly associated with reliable supplies of fresh water, such as lakes, swamps and watercourses, and in seasonally flooded areas. A mosaic of red gum forest and mixed open woodland is also found in the study area. Historical records suggest that wetlands, with their rich food resources, were particularly important in the traditional Aboriginal settlement pattern. Table 1 summarises the natural environment in terms of vegetation alliances, soils and landforms.
The south-west Wimmera itself is poor in stone and the types preferred for tool making are scarce. Important sources of stone are Mt Arapiles, Mt Talbot and the Black Range. Quartzite quarries are known in all three areas (Edmonds 1992; Bird 1995; Long 1995a Long , 1995b Webb 1995; . The Mallee is a potential source of silcrete and quarries of this material have been recorded in the region (Ross 1986: 28; Webb 1995: 37-38, 41) . Chert and fl int can be obtained from south-eastern South Australia and coastal Victoria (Scott-Virtue 1982) . Volcanic rock to the east and west of Gariwerd, and the Glenelg River as well as Gariwerd itself, are all possible sources of quartz, quartzite, chert, volcanic glass, hornfels and rhyolite (Cayley and Taylor 1997) . To the east of Gariwerd, the greenstones of the Mt Stavely Belt are known to have been quarried in a number of localities and hatchets made from this material were widely traded (Coutts et al. 1976: 9; McBryde 1978) .
Traditionally, the area was divided between two Aboriginal groups -the Wergaia to the north and the Jardwadjali to the south. Both groups spoke related dialects that belonged to the Kulin group of languages spoken throughout central and inland western Victoria (Clark 1990 (Clark , 1998 . Historical sources suggest that the permanent population was probably quite small. This idea, however, must be treated with some caution because of the terrible impact of European settlement on the local population. The Wimmera Aborigines strongly resisted European settlers and Mt Arapiles seems to have been an important centre of resistance. In the end, however, guns won out against the Aboriginal people, who were devastated by introduced diseases. Ebenezer Mission, near Lake Hindmarsh, became the main reserve for the Wimmera. It was fi nally closed in 1904. Today, the Goolum Goolum Aboriginal Co-operative in Horsham represents the Wimmera Aboriginal community.
Prior to the survey, little archaeological work had been carried out in the study area. Most of the 35 known sites at the time of the south-west Wimmera Project were chance fi nds. These included burials, scarred trees, mounds and the Toolondo fi sh trap complex. Seven of the recorded sites were burials located in sand bodies, such as lunettes or source bordering dunes. The four mounds recorded all occur on poorly drained land associated with a complex of lakes and swamps within 10 km of Toolondo reservoir.
Systematic field archaeological work in the study area was largely limited to Lourandos' study (1980; cf. Massola 1962) of the Toolondo fi sh trap, recording of rock art in Burrunj (the Black Range) (Gunn 1987) , and excavations at the MK1 mound (Coutts and Witter 1977) , Mugadgadjin (formerly known as Black Range 2) (Coutts and Lorblanchet 1982; Bird and Frankel 2005) and Mt Talbot 1 (Bird 1995 area overlaps substantially with the north-west and south-west sectors of the region (Bird 1990 ). This review also includes a general regional model of site location and predictive statements about site location in specifi c areas, such as the Little Desert and the Southern Wimmera Plains. Since the project was completed substantial regional surveys have focussed on the Wimmera River itself (Russell 1992; Archaeological Consulting Services 1997; Edmonds 1998 ) and the Yarriambiack Creek, to the north-east (Kamminga and Grist 2000) .
To the east of the study area, Gariwerd has certainly been occupied for at least 22,000 years Bird and Frankel 2005) . Burrunj, at the eastern edge of the study area, has a number of art sites and quarries. Evidence of occupation in the site of Mugadgadjin goes back about 4,500 years. Mt Talbot and Mt Arapiles also have evidence of art, rockshelter occupation and quarries. The site of Mt Talbot 1 was fi rst occupied about 5,000 years ago. Radiocarbon dates from Toolondo and the mound site MK1 are less than 1,000 years old (Coutts and Witter 1977; Lourandos 1980; Coutts and Lorblanchet 1982; Edmonds 1992; Long 1995a Long , 1995b Bird 1995; Bird and Frankel 2005) .
SURVEY METHODS
Large-scale regional surveys are an important tool for heritage managers developing predictive models of site location. Traditionally, such surveys tend to use land systems as a basis for sampling. These are commonly derived from a combination of soils, vegetation and geomorphology and relate primarily to contemporary land use potential (e.g. Hughes and Sullivan 1984; Pearson and Sullivan 1995: 100) . In practice, many archaeological surveys conducted as part of Environmental Impact Assessment processes are constrained by client requirements. In the absence of systematic regional surveys and a broader understanding of the structure of the archaeological record of an area, it is diffi cult, if not impossible, to assess signifi cance, especially where visibility and access are key factors in determining what areas are actually inspected.
With the aim of characterising regional archaeological structure and providing a sound predictive basis for future assessments, the SouthWest Wimmera Project took a rather different approach. The entire study area was divided into 10 x 10 km sample units. Key long-term mapped features of the landscape, such as relief, and the nature and type of water source, were recorded for each one kilometre square in each sample unit. These attributes were selected because they are stable over a long period of time and they vary in direct relationship to one another over time. Statistical techniques (multivariate analysis and clustering) were then used to identify fi ve landscape types (Table 2 ). These landscape types formed the basis of a random stratifi ed sampling approach to defi ne areas for survey.
This approach characterises the landscape in terms of increasing relief and increasing reliability and quantity of surface water in strata 1-4. Two squares were chosen at random from each stratum prior to commencing fieldwork. Extra squares were also chosen at random in case the original squares were not suitable for investigation due to poor ground surface visibility. For the purposes of the analysis that follows, the environment occurring in each sample unit is also characterised with reference to associated vegetation alliances. The distribution of these has been recorded for each of the sample units (Table  3 ). The sampling strategy and fi eld survey methods are discussed more fully elsewhere (Rhoads 1992; Rhoads and Bird 2000) .
SURVEY RESULTS
Ten sample units, about 10% of the whole region, were actually surveyed (Figure 2) , as a result of the sampling strategy and fi eld assessment outlined above. Limitations of visibility and access meant that the effective area surveyed was, of course, rather smaller than this. Table 3 shows the effective areas surveyed for each sample square and stratum. These range from about 1.4 to 3.2 km 2 . Under ideal conditions, comparable proportions of each stratum would have been surveyed. However, this was diffi cult to achieve. If we consider 2 km 3 (i.e. a 1% sample) as an acceptable threshold for each stratum, neither stratum 1 nor stratum 4 has been investigated to a level comparable with the others. Nevertheless, only Little Desert (Square 1B) is seriously under investigated. This is because it was entirely vegetated with dense stringybark scrub and visibility was exceptionally low.
More problematic is whether the area actually surveyed can be regarded as broadly comparable to the sample unit as a whole. Figure 3 compares the actual area of each environment type within a square with its representation in the survey. For six squares -Oakdale (1A), Little Desert (1B), Carpolac (2A), Lower Norton (3A), Natimuk (5A) and Vectis (5B) -the environment types represented in the survey are broadly equivalent to their actual occurrence. In general, the presence of lakes and watercourses (often on public land, easily accessible for investigation) seems to have skewed the surveyed sample and clay plains with red gum forest, lake shores and source bordering dunes are somewhat over-represented. The main exceptions here are the over-representation of stringybark woodland in the Carpolac (2A) sample and mixed savannah woodland in Clear Lake (4B).
In summary, the methodology adopted in this analysis characterised the landscape at a regional scale in terms of topography, and water source and availability in order to derive a sampling strategy. Fieldwork was then organised to minimise bias due to variations in access and visibility. Although only a relatively small percentage of the area was actually inspected, the resulting archaeological sample is robust and can be considered reasonably representative of the region.
SURVEY FINDINGS
A total of 428 sites was recorded in the course of the survey. These included 231 scarred trees (see Rhoads 1992) , 60 surface artefact scatters and 137 isolated fi nds. No mounds were discovered during the survey (see Rhoads and Bird 2000) .
All artefact occurrences (surface scatters and
FIGURE 2
The study area, showing distribution of sampling strata and survey sample squares.
TABLE 3
Representation of different environment types in each sample square compared with their representation in the area of each square actually surveyed (km 2 ). 
1A
FIGURE 3
Comparison between the percentage representation of different environment types in individual sample squares and in areas actually surveyed (for key to environment types see Table 1 ).
isolated artefacts) were divided into four classes:
• very small (1-10 artefacts),
• small (11-100 artefacts),
• medium (101-500 artefacts),
• large (> 500).
Although this classification seems to be a continuum, in practice, only two sites classifi ed as 'small' had more than 50 artefacts, while all medium sites ranged between about 100 and 250 artefacts. Large sites stood out because of the quantity and density of artefacts. Most artefact occurrences were small or very small, comprising 10 or fewer artefacts, while large and medium occurrences were rare (Table 4 ). In fact, large and medium sites were entirely absent from stratum 3 (Lower Norton and Mosquito Creek) and from Vectis (5B), Carpolac (2A) and Little Desert (1B) ( Table 4) . Sample size varies considerably between sample squares. Little Desert (1B) has such a small sample that it must be excluded from most of the analysis, while only small samples could be recorded from Carpolac (2A), Mosquito Creek (3B) and Vectis (5B).
In summary, small and very small artefact occurrences represent a regional background scatter, while medium and large sites are more likely to indicate locations which are foci of more concentrated settlement activity. Scarred trees are a form of off-site data, associated with specifi c resource procurement activities. Table 5 shows the overall actual distribution of artefact sites with respect to stratum and environment. The absolute number of occurrences clearly increases from Stratum 1 to Stratum 4. This aligns well with the interpretation that strata 1-4 represent increasing reliability and type of water sources. The two sample units surveyed in Stratum 5 are distinguished by the presence of the Wimmera River and are in other respects broadly similar to stratum 3, which is characterised by seasonal waterways. The distribution of artefact occurrences in relation to different environment types confi rms that they are strongly associated with lakeshores and dunes. Sites are also more common than would be expected in the alluvial plains carrying a mosaic of red gum forest and mixed savannah woodland (M), that is, the most diverse environmental category.
REGIONAL DISTRIBUTION OF ARTEFACT OCCURRENCES AND SCARRED TREES
The distribution of scarred trees differs from the distribution of artefact occurrences (Table  5) . Unsurprisingly, scarred trees are distributed i n env i ron ments where t he t ree species overwhelmingly preferred for procurement of bark (i.e. grey box and red gum) are found. Like artefact occurrences, scarred trees are more common than might be expected in the mosaic of red gum forest and mixed savannah woodland. Scarred trees are absent in the sand plains, which mainly carry stringybark woodlands. However, unlike artefact occurrences, most scarred trees occur in strata 3 and 5. This patterning may be related to the survival of trees along river and streamside reserves; however, mature trees also occur in road reserves throughout the study area and these locations were rigorously investigated for scarring. Therefore, the distribution of scarred trees may not necessarily be the product of differential preservation (Rhoads 1992 ).
The relative density of artefacts from small and very small sites provides a general measure of the background scatter at a regional level. Table 6 indicates that regional artefact density estimated from these occurrences increases from stratum 1 to stratum 4, and stratum 5 broadly resembles stratum 3 (cf. Table 5) . Thus, at a landscape scale, variation in the regional density of artefacts represented by the background scatter alone reflects changing quantity and reliability of water sources.
CHARACTERISTICS OF SURFACE ARTEFACT OCCURRENCES
Artefact assemblages are generally uniform throughout the whole study area. At a regional level, most artefacts were quartz with the proportion of chert ranging from 45% to 4%. Silcrete and quartzite occurred in very small quantities. Retouched tools were uncommon. About half of the retouched tools were backed pieces, including both bondi points and geometric microliths. The rest were retouched fl akes. Most cores were bipolar. With the exception of raw material composition, the assemblages from different parts of the study area were generally similar in composition and characteristics (Rhoads and Bird 2000) .
TABLE 5
Observed and expected distribution of artefact occurrences (N = 197) and scarred trees (N = 231) with respect to environment type (A) and stratum (B). Chi-square = 30.69, df = 4, P < 0.01 Chi-square = 87.64, df = 4, P < 0.01
A ENVIRONMENT ARTEFACT OCCURRENCES OBSERVED EXPECTED SCARRED TREES OBSERVED EXPECTED
A 3 2 4 7 4 9 5 5 B 3 2 5 1 7 6 0 W 3 7 6 9 1 6 1 2 M 3 5 2 0 7 3 2 3 L 5 0 8 8 6 8
TABLE 6
Regional artefact density, estimated from small and very small artefact occurrences. To examine regional trends, the summary assemblage data from all individual artefact o cc u r rence s w it h i n a sa mple u n it were amalgamated. Ordering sample squares from west to east suggests a regional trend from quartz dominated assemblages in the east to higher proportions of chert in the west (Figure 4) . Vectis is the most obvious anomaly, but this can probably be explained by the small number of sites comprising this sample. Small sample size may also account for the relatively high proportions of quartz in Carpolac and Mosquito Creek.
Other raw materials are rare. Their absence in individual smaller samples could be due to sampling factors, but the regional pattern suggests that their absence is real. The occurrence of quartzite and silcrete in Clear Lake and Natimuk is notable. These squares are the closest to Mt Arapiles, while Clear Lake is also close to Mt Talbot and the Black Range. Quarrying of quartzite or locally cemented sandstone has been documented in these areas (Edmonds 1992; Long 1995; . Silcrete sources have been recorded in the Mallee to the north of the study area (Webb 1995) but silcrete is probably also available locally (Kamminga and Grist 2000: 110) .
Closer inspection of the data suggests that the assemblage composition of the large and medium artefact occurrences accounts for much of the regional differentiation. Figure 4 shows that these large and medium occurrences include a group of sites in the western part of the study area that contain high proportions of chert and a group in the east that contain high proportions of quartz. The amalgamated data for small and very small artefact occurrences are predominantly quartz dominated and show little regional variation. This distinction between the two groups of artefact occurrence may indicate a real distinction between low density and relatively uniform traces of off-site activity and the greater diversity of activities at preferred camping places.
DISCUSSION
Archaeologists commonly assume that water was a key determinant of Aboriginal settlement patterns, although this proposition is rarely tested and may only hold true in arid or semiarid regions. This study does provide such a test and suggests that, in the south-west Wimmera, archaeological material does indeed increase in quantity relative to the distribution and permanency of water at a broad regional level. Historical sources suggest that swamps and lakes would have been signifi cant foci of Aboriginal land use, and medium to large artefact scatters can thus be expected where suitable conditions of exposure and visibility exist. The results of the survey support this hypothesis.
Stratum 5 comprises landscape areas that do not necessarily fi t this overall regional trend and needs to be considered in more detail. Stratum 5 comprises 'outliers' or sample units containing either rugged terrain or major rivers. The two stratum 5 squares actually surveyed are associated with the Wimmera River. One might expect the archaeological record in these squares to be comparable to stratum 4 and that, like lakes and swamps, the river too would be an important focus of settlement. In fact, stratum 5 assemblages proved
FIGURE 4
Variation in raw material composition from west to east. more comparable to stratum 3 (rolling terrain with numerous seasonal waterways).
The differences in archaeological densities between strata 3, 4 and 5 should not, however, be uncritically accepted to indicate real variation in intensity of land use. There are two possible factors -one behavioural and one related to processes of site formation -that may be infl uencing the observed pattern. First, the configuration of terrain may infl uence choice of campsite location. Choice may well be more limited close to point water sources, such as soaks, lakes and swamps, than close to linear water sources, such as rivers and creeks. A preference for camping on sandy well-drained areas close to lakes and swamps further constrains site location. There may also be a seasonal factor. The cooler locations close to bodies of water may be preferred summer camping sites. In contrast, along the banks of creeks and rivers there are no constraints on the placement of camps and there is a lower probability of repeated occupation at any one location. This in turn may result in relatively dense and diverse assemblages of archaeological material around point water sources contrasting with more dispersed and lower density occurrences along linear water sources.
Second, differential exposure characteristics may also be an important factor affecting observed site densities. Differential exposure means that what is in reality a continuous scatter of cultural material manifests itself as several apparently discontinuous occurrences of artefacts which will consequently be recorded as separate 'sites', but are in reality small 'windows' of visibility into a more extensive archaeological deposit. The preference for camping on source bordering dunes, which are relatively unstable and easily eroded, may artifi cially infl ate the quantity and 'obtrusiveness' of archaeological material associated with lakes and swamps due to greater exposure. By contrast, contemporary land management practice is to conserve streamside reserves and consequently they are less likely to be substantially eroded. Consequently, exposure of archaeological material associated with these landforms is likely to be more limited. This illustrates the complex interaction between natural and cultural processes that creates the archaeological record that we observe today. Similarly the conservation of natural vegetation along rivers and streams tends to preserve scarred trees and thus contributes to their high representation in strata 3 and 5.
Therefore, although large archaeologically signifi cant sites are found today in association with point water sources, these might not necessarily be of more behavioural significance than the dispersed scatters associated with linear water sources. The importance of linear water sources to Aboriginal people is not so much refl ected in the presence of substantial concentrations of artefacts, but by a gradient in the 'background scatter' at a regional level. Even so, the two medium/large sites in Square 5A are extensive and continuous scatters of artefacts associated with linear water sources. Since this survey was completed several small shell middens have been recorded along the Wimmera River south of Dimboola at the eastern margin of the Little Desert (Russell 1992a ). More recent information from Edmonds' surveys of the Wimmera River (Archaeological Consulting Services 1997; Edmonds 1998) and Kamminga and Grist's (2000) work on the Yarriambiack Creek show how these major watercourses act as foci for settlement in the semi-arid environment of the Wimmera and Mallee in western Victoria.
Rugged terrain is the other main distinguishing feature of stratum 5. It is likely therefore that stratum 5 squares containing outcrops of Grampians sandstones or Rocklands Volcanics would also be anomalous in terms of the regional trend. These types of locations may contain rock shelters or quarry sites in addition to or instead of scarred trees and artefact scatters. Since this survey was completed, some further surveys have been conducted in the study area. The Mt ArapilesTooan survey and subsequent management and monitoring reports (Edmonds 1992; Long 1995a Long , 1995b documented substantial evidence of quartzite quarrying, in some cases associated with small rock shelters. Rock art has also been recorded at Mt Arapiles. Therefore, the prediction that the distinctive landscape features characteristic of stratum 5 will generate correspondingly distinctive archaeological evidence is supported.
CONCLUSIONS
From a regional archaeological perspective, artefact assemblages are generally uniform throughout the study area. There is no evidence for substantial technological variation in the southwest Wimmera, except for some variation in raw materials from west to east. This tends to suggest that the varying density noted in the analysis of site distribution genuinely refl ects Aboriginal land use patterns and is not a product of differences in technology or access to raw materials.
At a local level, artefact sites occur in association with a range of environments. However, they are rarest in sand plain areas carrying brown stringybark woodlands and commonest on lakeshores and source bordering dunes. Sites are also relatively common on alluvial plains supporting a mosaic of red gum forest and gum/box/buloke savannah woodland. Brown stringybark woodlands are the least productive environments in the study area so it is not surprising that they are not rich in sites.
At a regional level, this study shows that the distribution and characteristics of Aboriginal archaeological sites in the south-west Wimmera are strongly linked to the distribution and nature of water sources. The evidence of past Aboriginal activity is more abundant in areas where surface water is both abundant and reliable. Within this general distribution, certain landscape features seem to act locally as 'hotspots', or foci of past Aboriginal settlement. In the south-west Wimmera, permanent lakes and swamps are the most prominent 'hotspots' and sample squares with these features proved to have the greatest densities of archaeological material. This undoubtedly refl ects the high productivity of these locations and confi rms the observation from historic sources that lakes and swamps, and their associated resources, were important foci of Aboriginal settlement (e.g. Mitchell 1838; Bride 1898; Carter 1911; Morris 1943; Robinson 8-9 July 1841 , in Presland 1980 Hamilton 1981; Gott 1982) . Elsewhere in the Wimmera, large concentrations of archaeological material are associated with prominent wetlands such as Dooen Swamp (Gunn 1997 ), Blackfellows Waterhole (McConnell 1985 and Lake Lonsdale (Russell 1992b; Kelton 1995) , particularly where source bordering dunes have eroded. Riverine areas, especially the Wimmera River, are also important, although the linear character of associated settlement and the reduced exposure of artefact material where native vegetation has been maintained means that the archaeological signature may not be as prominent as for wetlands.
From a methodological perspective, the stratifi ed sampling strategy used in this study is an unusual one. Instead of using land systems derived from soils, geomorphology and vegetation, the region was analysed using a set of mapped landscape attributes relating to variation in relief, water sources and other specific features. The results suggest that this methodology has predictive power at a regional level and thus has considerable value as a tool for managers of Aboriginal cultural heritage.
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